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I n s t r u m e n t a t i o n  
York package #2 (WP2) has a s e c t i o n  i n  t h e  p roposa l  d e a l i n g  w i t h  measure- 
ments o f  t h e  env i ronment .  F i g u r e  1 summarizes t h e  q u a n t i t i e s  t o  be measured 
as w e l l  as  t h e  i n s t r u m e n t s  t o  be used. The i n f o r m a t i o n  on F i g u r e  1 p r o v i d e s  
o n l y  a c u r s o r y  o v e r v i e w  o f  what has been cons ide red  a t  t h e  t i m e  o f  t h e  
p r o p o s a l .  Never the less  i t  g i v e s  t h e  genera l  i d e a s  and i n d i c a t e s  t h a t  much 
work needs t o  be done t o  deve lop  s p e c i f i c s .  It i s  i m p o r t a n t  t o  n o t e  t h a t  
measurements i n  t h e  f i e l d  o f  p a r t i c l e s  and waves a r e  n o t  p a r t  o f  t h e  p r o p o s a l .  
On t h e  o t h e r  hand, some o f  t h e  env i ronmen ta l  measurements p lanned and i n c l u d e d  
i n  t h e  p roposa l  do n o t  f a l l  w i t h i n  t h e  c a t e g o r y  o f  c o n t a m i n a t i o n .  F i g u r e  2 
shows some concepts  o f  env i ronment  m o n i t o r i n g  c o n f i g u r a t i o n s .  
Re1 a t e d  A c t i v i t i e s  
R e l a t e d  a c t i v i t i e s  wh ich  a r e  p r e s e n t l y  pursued a t  JSC c o v e r  m a i n l y  t h r e e  
areas :  1) c o n t a m i n a t i o n  l e v e l  p r e d i c t i o n ,  2 )  measurement o f  t h e  e f f e c t  of 
h i g h  energy a tomic  oxygen on m a t e r i a l s ,  and 3 )  p r e p a r a t i o n s  f o r  t h e  EOIF1-3 STS 
f l i g h t  exper iment .  
1) The MOLFLUX m o l e c u l a r  f l o w  model is b e i n g  e x t e n s i v e l y  used f o r  t r a d e  
s t u d i e s  c o n c e r n i n g  v a r i o u s  Con tamina t ion  i s s u e s  and combines a l l  m a j o r  
Space S t a t i o n  s t r u c t u r a l  e lements  and t h e  Space S h u t t l e  O r b i t e r .  The 
model o f  t h e  Space S t a t i o n  c o n f i g u r a t i o n  w i l l  be updated  as new d a t a  
become a v a i l a b l e .  
E f f o r t s  t o  measure t h e  e f f e c t s  o f  h i g h  energy (5eV) a tomic  oxygen on 
v a r i o u s  p o t e n t i a l  Space S t a t i o n  m a t e r i a l s  a r e  c o n t i n u i n g  i n  c o o p e r a t i o n  
w i t h  t h e  Los Alamos N a t i o n a l  Labora to ry .  Because o f  t h e  h i g h  e n e r g i e s  
i n v o l v e d ,  ground-based s i m u l a t i o n s  o f  o r b i t a l  e f f e c t s  have, u n t i l  
r e c e n t l y ,  been v e r y  d i f f i c u l t  t o  ach ieve .  A h igh -energy  (5eV) a tomic  
oxygen s i m u l a t i o n  f a c i l i t y  u s i n g  a CW l a s e r - s u s t a i n e d  d i s c h a r g e  source  i s  
b e i n g  deve loped t o  e v a l u a t e  a wide range o f  m a t e r i a l s  and s t u d y  t h e  
l o n g - t e r m  e f f e c t s  o f  a tomic  oxygen exposure  on t y p i c a l  m a t e r i a l s  irsed i n  
Space S t a t i o n  a p p l i c a t i o n s .  T h i s  f a c i l i t y  p roqyces  a w e l l - c o J l i m a t e d  beam 
o f  1-5 eV oxygen atoms w i t h  f l u x e s  o f  up t o  10  
focused beam o f  l a s e r  energy t o  p roduce a h i g h  tempera tu re ,  r a r e  gas 
plasma i n  wh ich  m o l e c u l a r  oxygen i n t r o d u c e d  ups t ream o f  t h e  plasma 
d i s c h a r g e  i s  d i s s o c i a t e d  i n t o  g r o u n d - s t a t e  a tomic  oxygen. The r e a c t i o n s  
o f  a tomic  oxygen w i t h  Kapton, Te f lon ,  s i l v e r ,  and v a r i o u s  s p a c e c r a f t  
c o a t i n g s  have r e c e n t l y  been s t u d i e d .  The o x i d a t i o n  o f  Kapton hasoan 
a c t i v a t i o n  energy o f  0.8 Kca l /mo le  ove r  a t e m p e r a t u r e  range o f  25 C t o  
100 C a t  a beam energy o f  1.5 eV and produces  l o w  m o l e c u l a r  w e i g h t ,  
gas-phase r e a c t i o n  p r o d u c t s  (H 0, CO, C O  ). 
r e a c t  w i th -0 .1 -0 .2  e f f i c i e n c j  t o  t h a t  8f Kapton, and b o t h  s u r f a c e s  show 
O-atoms/s-cm' by u s i n g  a 
T e f l o n  has been found t o  
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a c a r p e t - l i k e  appearance a f t e r  exposure t o  t h e  l a b o r a t o r y  0-atom beam. 
Angu la r  s c a t t e r i n g  d i s t r i b u t i o n  neasurements o f  0-atoms o f f  t a r g e t  
s u r f a c e s  show a near  c o s i n e  d i s t r i b u t i o n  f o r  r e a c t i v e  s u b s t r a t e s ,  
i n d i c a t i n g  comp le te  energy  accommodation o f  t h e  energy w i t h  t h e  t a r g e t  
m a t e r i a l .  I n  comparison, n o n - r e a c t i v e  s u r f a c e s ,  such as n i c k e l  o x i d e ,  
have shown s p e c u l a r - l i k e  s c a t t e r i n g ,  w i t h  l i t t l e  accomnodat ion (50%) o f  
t h e  t r a n s 1  a t i o n a l  energy w i t h  t h e  s u r f a c e .  
3)  P r e p a r a t i o n s  f o r  t h e  EOIll-3 exper iment  a r e  c o n t i n u i n g .  
s u r f a c e  i n t e r a c t i o n  s t u d i e s ,  t h e  beam f a c i l i t y  a t  t h e  Los Alamos N a t i o n a l  
L a b o r a t o r y  i s  b e i n g  used t o  c a l i b r a t e  a f l i g h t - q u a l i f i e d  mass spec t romete r  
f o r  t h e  EOIM-3 ( E v a l u a t i o n  of Oxygen I n t e r a c t i o n s  w i t h  M a t e r i a l s ,  t h i r d  
s e r i e s )  STS f l i g h t  exper iment .  T h i s  exper iment  w i l l  s t u d y  t h e  i n t e r a c -  
t i o n  o f  m a t e r i a l s  w i t h  a tomic  oxygen i n  t h e  LEO env i ronmen t  and i s  
c u r r e n t l y  m a n i f e s t e d  on Space S h u t t l e  m i s s i o n  42, w i t h  :aunch t o  o c c u r  
d u r i n g  J u l y  1990. 
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